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Supplemental Figure S1. Scheme of gene structure of different CfrA Synechocystis strains. Block arrows denote promoter regions 
or genes and direction of transcription.  
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Supplemental Figure S2. Pigmentation of Synechocystis cells with different levels of CfrA during resuscitation of chlorosis. (A) 
Absorption spectra  (400-750 nm) of Synechocystis cultures from WT, ΔcfrA and Ptrc-cfrA strains. After 6 days of nitrogen starvation 
sodium nitrate (17,6 mM) was added to cultures (two of each strain) and spectra were performed 24 h after nitrate addition (24 hours + 
NO3

-). Spectra were normalized to the same optical density at 750 nm of 1. (B) Image of WT, ΔcfrA and Ptrc-cfrA Synechocystis strains 
after 24 hours of sodium nitrate addition.   
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Supplemental Figure S3. Analysis of Pars-cfrA strain. (A) Growth analysis, (B) extracted chlorophyll content, (C) total protein content, 
(D) GS activity, (E) glycogen content and (F) absorption spectra of Pars-cfrA with (+) and without (-) the addition of 1mM arsenite for CfrA 
overexpression.  
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Supplemental Figure S4. Decantation of WT, ΔcfrA and Pars-cfrA cells in BG11C medium. 
Appearance of the cultures of WT, ΔcfrA and Pars-cfrA strains after 5 days of decantation.	
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Supplemental Figure S5. Flow cytometry characterization of Pars-cfrA strain. Pars-cfrA strain in cultures 
without arsenite (-) or cultivated with 1 mM arsenite for 24 h (+). Left panel indicates cell size as measured by 
forward scattering (FSC par), central panel indicates internal complexity as measured by side scattering (SSC) and 
right panel indicates relative chlorophyll a content (RCC). A BD influx cell sorter was used. 
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Supplemental Figure S6. Phenotypic analysis of the Pars-cfrA strain after the removal of arsenite. (A) Growth analysis, (B) extracted 
chlorophyll content, (C) GS activity, (D) glycogen content and (E) Western blot analysis of Pars-cfrA without the addition of 1mM arsenite (-) 
or with the addition of 1 mM arsenite at t=0 (+). The subsequent removal of arsenite by washing is indicated by an arrow. In (E) total protein 
crude extracts were obtained from cells corresponding to 2 OD750 in every case and equal volumes of each extract were loaded. 
Coomassie Brilliant Blue (CBB) staining is shown as protein loading control. Error bars in (D) represent SD of the mean values of two 
technical replicas. 
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Supplemental Table S1. List and sequence of oligonucleotides used in this work 

Oligonucleotide Sequence 5’ → 3’ Use or Purpose 

cfrA1F GTTGCCGCATTTCCTTGACCAC 

Construction of ∆cfrA strain 

cfrA1R GTATTCCAATTCGGGACATGGCAGGCATGG 

cfrA2F CCATGCCTGCCATGTCCCGAATTGGAATACT
TAGGC 

 
Construction of ∆cfrA strain 

cfrA2R GTCCAAACTGTCCGCATCG 

C.S3 Upper GCCGCTTCGCGGCGCGGCTTAAACTCAAGCG  
Checking of ∆cfrA strain 
construction 

C.S3 Lower CGTTTGTTCGCCCAGCTTCTGTATGGAACGG 

cfrANdeI GATCCATATGTCCCAAATTCTTGATCC  
Construction of pET24-CfrA 
plasmid 

cfrAXhoI GATCCTCGAGAGCCACTAAGGATTGGGAAG  

nrsCDApa TGGGCCCGCCATTTTTTTCTGG 
 
Checking of Ptrc-cfrA and Pars-
cfrA strains construction 

nrsCDNde GTCGCAGGATGCATATGACTATGCTCG 

cfrANco CATGCCTGCCATGGCCCAAATTCTTGATC  
 
Construction of Ptrc-cfrA strain 

cfrASma GCATCCCGGGCATGGCCTAAGTATTCC 

cfrApETXba CAATTCCCCTCTAGAAATAATTTTG 
Construction of Pars-cfrA strain 

cfrAXhoArs GATCCTCGAGCTAAGCCACTAAGGATTG 

CK1 Upper 
 
GCGGGACTCTGGGGTTCGAAATGACCGACC 
 Checking of Ptrc-cfrA and Pars-

cfrA strains construction 

CK1 Lower GCAAGAAAGCCATCCAGTTTACTTTGCAGG 

glnBEcoRV CCATTGATATCAGCAGACAGGGG  
Construction of ∆glnB strain 
 glnBR CCCCTGTCCGAATCCGGATCCGG 

  



 
 

glnBNot ATAGTTTAGCGGCCGCGACCGACTGATTAC 

Construction of ∆glnB strain 
glnBF CGAAGTCAAAATTGCGGATCCGGATTCGGAC

AGGGG 
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